We propose a scheme that uses a two-color pulsed radially-polarized laser beam to achieve electron acceleration exceeding 90% of the theoretical energy gain limit, over twice of what is possible with a one-color beam.
2 , of equal pulse duration, peak power and Rayleigh range. The electron begins at rest on the beam axis in field-free vacuum (the pulse begins infinitely far away) and ends moving in field-free vacuum after the pulse has completely overtaken it. The on-axis, longitudinal electric field is: 
where kz t − ≡ ω ξ 
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We also note that of all possible patterns the one in Fig. 1(b) seems to favor electron acceleration most, since its ratio of most negative to most positive value is largest in magnitude. One-Color Fig. 2 . Plots of (a) maximum normalized energy gain and (b) corresponding optimal b ψ (for two-color case) vs. peak power
As Fig. 2(a) shows, a two-color beam with a peak power of 2 / P in each beam and therefore the same total power as the one-color beam with peak power P , can accelerate an electron by over 90% of the one-color beam's theoretical gain limit, whereas a one-color beam with power P can manage less than 40% in the parameter space studied. Fig. 2(b) shows that well above the threshold power, the optimal b ψ lies between 2 π and 2 3π , i.e. the Fig. 1(b) wave pattern occurs between 0 = z and ∞ = z , with a tendency to be around π (the Fig. 1(b) wave pattern occurs around 0 z z = ). This accords with physical intuition because a) due to the Gouy phase shift the electron can enter its effectively final accelerating cycle only after 0 = z and b) when determining the best position for the Fig.  1(b) pattern, one must strike a compromise between the Lorentzian decay (due to beam divergence) in Eq. (1) and the fact that the acceleration-favoring Fig. 1(b) pattern will be maintained over a greater distance the further from the focus it occurs, due to the smaller rate of change with distance of the Gouy phase shift.
Conclusion
By exploiting the Gouy phase shift to cause an acceleration-favoring interference of two pulsed radially-polarized laser beams only as the electron enters its effectively final accelerating cycle, we achieve direct acceleration exceeding 90% of the theoretical gain limit, where only less than 40% has been possible with a one-color beam.
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